[Glucose metabolism and template synthesis in the mitotic cycle of human diploid fibroblasts].
The correlation between the rates of protein and nucleic acid synthesis and the activity of the key enzymes of glycolysis (hexokinase, phosphofructokinase) and pentose phosphate cycle (glucose-6-phosphate dehydrogenase) in the mitotic cycle of human diploid fibroblasts synchronized by double thymidine block was studied. It was found that the removal of the thymidine block is followed by short-term (presumably, non-specific) simultaneous stimulation of matrix syntheses, as well as by glycolytic and pentose phosphate cycle enzyme syntheses. By the beginning of the S-phase, all the processes appear to be inhibited, followed by gradual activation of glycolysis and pentose phosphate cycle reactions. The implementation of the cell cycle is concomitant with stepwise transitions of protein and hexokinase synthesis rates and ATP content to one of the following levels--basal, intermediate or maximal. Changes in the activity of glucose-6-phosphate dehydrogenase in the course of the cell cycle appear as oscillations, those in phosphofructokinase as alternative states. At stage M, the oscillatory processes are temporarily quenched, whereas the ATP content occupies an intermediate level. In contrast with diploid fibroblasts, in transformed T9 cells the enzyme activity is much higher, and the fluctuations in activity throughout the cell cycle are less noticeable. Presumably, in transformed cells the enzyme activity is at the maximum level and is not prone to effector regulation.